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uand the second' test run was conducted in October, 1979

To test the effectiveness of PNA removal, water samples were collected

I. INTRODUCTION

The City of St. Louis Park conducted two small-scale pilot studies to
determine the feasibility of using powdered activated carbon (PAC) for |

removing polynuclear aromatic compounds (PNA) (creosote contamination)

from the drinking water supply. Gne “test” run was conducted in July, 1979_'
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Carbon slurry was pumped into the drinking water at the head of well
No. 15. The well was operated at 1,000 gpm capacity. The drinking
water-carbon mixture. traveled several hundred feet to high pressure sand

filters where the carbon was filtered from the water.

after sand filtration and analyzed using high performance liquid

chromatography (HPLC) techniques. ‘Post flltratlon values wefe‘"c;;n‘f))areg
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to non—PAC treated values.
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ln “the July test two d1fferent PAC concentratmn levelﬂere tried fto
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determine the effect of carbon levels on PNA removal. They were

dpproximately 2 mg/l and 10 mg/l. ) The Minnesota Department of Health (MDH)

was responsible for the analysis of the water samples. SERCO Laboratories _
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analyzed. nine split samples.

n October a second smaller study was conducted because the PAC slurry- .
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pump caused problems in the first test of July. The PAC concentrat1on 1
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fwas set at 10. 87 mg/l; Jand eight samples were collected and analyzed by

SERCO Laboratories.
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SERCO Laboratories provided analytical and technical assistanc'e_ in these

pilot studies.

This report summarizes the resuits of the two studies.

~II. . ANALYTICAL METHODOLOGY - !

The analysis for polynuclear aromatic hydrocarbons (PAH) can be done
using either gas chromatography techniques (GC) or high performance-
liquid chromatography techniques (HPLC). SERCO Laboratories and the

‘Minnesota Department of Health both use HPLC techniques.

SERCO Laboratories' HPLC instrument is a Hewlett-Packard (HPLC)

model 1084B. It is equipped with an automatic 'sampling system, which

can hold 60 samples, a programmable mirro-processor, two different detectors

and a built-in digital integrator printer/plotter. The detectors are a
HP79875A programmable variable wave length UV-visible scanner, and a
Schoeffel spectrofluorometer, model FS-970, for detection of fluorescence

compounds.

The sampling and analysis procedure employed by SERCO follows the
proposed EPA test procedure, No. 610, as published in the December 3,

1979 issue of the Federal Register, Volume 44, No. 233. -

PAH's are a class of rihg—type compounds that can number, pérhaps, into

_ the hundreds. SERCO only analyzes for those as listed in EPA test
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| procedure 610, as..stated above. At the present time, 12 of the 16
compounds listed are analyzed. MDH anaiyzes for 6 on that list but in
addition analyzes for other PAH compounds (see enclosed MDH data sheets
for list of compounds). A copy of the test procedure is enclosed for

‘reference purposes.

III. RESULTS AND DISCUSSION OF THE JULY STUDY

The pilot studies of Ju_lj and October were conducted by Mr. Vern Tollefsrud,
City of St. Louis Park. The design of the'_ July pilot study was a joint
-effort amongst SERCO Laboratories, Minnesota'Department of Health, and
the City of St. Louis' Park. Samples were collected, by Mr. '_I‘ollefsrud,

in amber-colored solvent bottles. MDH was primarily responsible for the.
analysis of the July samples. SERCO Laboratories analyzed nine split

samples

In the July study, temperature and pH were recerded at the time of .
sampling because these two factors are involved in sorption phenomena.
Temperature and pH remained constant throughout the study (Table 1),
Uf(ﬂ ' ) at 11°C and 6.5 respectively. SERCOl Laboratories also analyzed samples
,mv"f M suspended solids (Table 1) as a means to monitor the carbon slurry
content. Due to slurry-pump problems, the first phase of the study had
%, PAC concentrations that ranged between 1 and 4 mg/l; in the second phase,
ke’ |

‘ H'f'w the concentrations ranged .beiween 9 and 12 mg/l (two samples)
& .’44‘“‘ : .
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Table 1 shows MDH results. Results are grouped as: Untreated (sampled

at well head); Post-sand filter, 'untreated; Post-sand filter, treated (carbon

- slurry 1 to 4 mg/1 - Phase I); Post-sand filter, treated (carbon slurry

9-12 mg/1). PAH parameters listed are only those. which are also analyzed

for by SERCO Laboratories.

Untreated samples show positive results for acenapthene, phenanthrene/pyreﬁe,

and fluoranthene. Chrysene shows negative. All values are given as

nanogramé per liter (ng/l); also can be stated as parts per trillion.

Untreated samples were collected after passage through the sand-filter to
determine effect of filtration on PAH removal. It appears that fluoranthene,

‘and perhaps, phenanthrene (pyrene co-elutes with phenanthrene and then

A

¢\ "it cannot be determined here which compound is present) are affected by

lg he presence of PAC does effect PAH removal ‘at the 1—

filtration.

e
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phenanthrene is reduced from approx1mately 1500 ng/l to 200-300 ngll
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At the 9-12 m g/l._the level of PAH apgears to. be mgmflcantly reduggd,»‘

The values for anthracene, pyrene and fluoranthene obtained for well No. 15
by the MDH in May-August, 1978 are included -(Table 1) for sake of compari-
son. These values generally confirm the July values and are more than likely

representative of PAH levels in well No. 15.
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. . SERCO's resalta for u_rifreated samples (Table 2) .generauy confirm _the
presences of:these conipounds at- the levele indicated. Untreated samples ..
for May 29, 197.9 (earlier exploratory analysie) and 11:0O A.M., July 16, 1979
WW agree quite closely to MDH results. Ther.e are some discrepancies which
{f ‘/J;Jcannot be explained. ‘Discrepanclies can be due toleither sampl_in_g and -
& m@}.{' ‘ analysis techniques, or due to actual variations in the 'sample or both.
W 9 Sampling techmques themselves can introduce error. One potennal source
\\D"\ . of error is the sorptlon of PAH compounds on the container wall This .
9}@0 '.  error can be reduced if the entire container is extracted, rather than in.

the case where a sample is remoi_red from the glass bottle and then extracted.

Recently SERCO initiated the total container extractien'step.

Analytically, the PAH analysis is considered very difficult and-complex.
The very low level of analysis that is required and the nature of the method-
ology involved in themselves requires exacting techniques and extreme care.
Also, day-to-day instrument vagaries, oftentimes beyond the control of the
analyst, can create some uncertainties. |
o G |
h\s' L‘W These caveates are offered not to create doubt, but to provide 1ns1ght
MSL (and perhaps forbearance) while viewing PAH data.
'L‘ o&’ﬁ“ _ | | . . S :
SERCO's treated water results (Table 2) for the Ju'ly pilot test. generally -
_ .show less-than values. for all parameters. In camparison,' the MDH results
| show positive values. Again, th_ere i_s no ready explanation -for'the apparent

difference, _hd'wever,. .analytical problems are likely the cause. = u)lwf Wit
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. | Anotﬁer important aséecf to consider in viewing PAH data are lthe _
chromatograms. Chromatograms are graph-like results produced by the
responses of the instrument to the ?AH compounds when they elute after
passage through the detector. Included in this report are the chro'matograms
resulting from a solution _o_f PAH standards. PAH compounds in samples ar-e
identified if peaks in the samples elute at a time concurrent with a particular -
standard compound. If a compound elutes at a time that,does not match a.

standard, this compound is not identified nor recorded.

Thus, it is important to realize that compounds other than those tabulated

likely exist in the water. Some chromatograms are included to demonstrate
this fact. ”9 )({teﬁ"&’/‘ Lt _
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IV. RESULTS AND DISCUSSION OF THE OCTOBER STUDY
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'~ . Because slurry-pump problems were encountered in the July study, a second

but reduced study was conducted in October. The PAC level was set for
10.87 mg/l concentration. Eight samples were collected by St. Louis Park,

and analyzed by SERCO Laboratories.

Temperature, suspended solids and pH were not recorded in this study. -
% - o
Table 2 shows the results of that study. In the last two samples, well

“)\3 No. 11 was added to the system. 70 sce 7o e yorny +Cavbon [realoueT o a
‘/l/ufef waten = //—,5‘ Phs
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##” > The numerical results are all less than detection. The attached- chromatograms,

ﬁ‘”’ however do show the contmued presence, albelt low, of some forms of PAH
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w\r"‘. from watef. : Further, 1t appears that the

t{LW ) adequate. However & §e't'aﬂed. study of 1 the system 1s warrante

LL&\UF 1mum eff1c1ency 1h removal and to keep( costs to a nummum Sorptmn

'

compounds. Because the untreated water sample: results do not compare

with previous untreated'results, the results for the treated samples are
uncertain. Although exammatlon of the chromatograms suggest that the &p S0

treated water sample results show the effect of PAC on PAH removal. Fé x,ch' |
Pvu “"’W,Jﬂf
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V. CONCLUSIONS

The purpose of the two small-scale pilot studies was to determine the %

feasibility of using powdered activated carbon (PAC) for removing

polynuclear aromatic ompounds (PAH) from drinking water. Conversely,
these studies should not be viewed as an attempt to develop all necessary
information which would be required prior to the design and implementation

of a full-scale treatment plant.
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of organic compounds onto actlvated carbon is a complex, not always a well
understood, reaction which involves many factors. Because of differences
in molecular characteristics, not all PAH compounds would be expected to

sorb at the same level.
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- e ...._._..___‘....a.

TR, TP T R ST RN (Y S et

5. "What'_is_'

m
Je eclﬂc informatxon. i

Basxca]ly .t




e mlmmum gnoum..nﬁ, PAC materlal requlred 'to remove specified' PAH
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Test
Condition

SERCO Laboratories

TABLE 1

ST. LOUIS PARK
PILOT CARBON TREATMENT STUDY |
" T JULY 16-20, 1979

' WELL NUMBER 15 '
MINNESOTA DEPARTMENT OF HEALTH's RESULTS

January 9, .1980'

Partial List of Parameters (ng/l)

. Untreated Samples

- 7/16

11:00 AM

7718
'11:00 AM

7/19

-9:00 AN

7/20
5:00 AM

- Post Sand-Filter
Untreated

7/16

© 11:05 AM

7116
11:00 PM
7/16
5:00 PM

- 7/19

-

3:00 AM

7/19
3:00 AM
(Dupl.)

Acenapthene

3200
2400
2800

2.2

<140
2500
1660
4800

3900

60

* co-eluting compounds

1700

1800

1900

1400

6.1
1900
440
1100

1000

< means "less than"

g A S R ot Lt S B vy

Anthracenie’ Phenanthrene [Pyrene* Fluorene Fluoranthene

- 510

440

380

190

3.6
84
91

32

32

Chrysene

 <25
<25 -

<.2'5 _

<25

25
f:'<25
| <25

: <25




TABLE 1

: - ST. LOUIS PARK : ' o Page 2
- PILOT CARBON TREATMENT STUD o '
JULY 16-20, 1979
: WELL NUMBER 15 -
MINNESOTA DEPARTMENT OF HEALTH's RESULTS _ N
SERCO Laboratories January 9, 1980 :

Test , Partial List of Parameters (ng/l) _
Condition . Acenapthene Anthracene Phenanthrene/Pyrene* Fluorene Fluoranthene Chrysene

" Post Sand-Filter
Treated, 1-2 mg/l

17 _ : - :
11:00 AM - 910 - - 430 - 89 : <25
7/17 _ : .

, 11:00 AM 1200 - 360 | - 81 <25

- (Dupl.) : ' : : : '

o

. /17 .
5:00 PM 1300 - 300 - 62 . <25
7/17 - . o “ -
11:00 PM : 170 <8.0 180 _ - E 39 <25
7/17 : ' |
11:00 PM 2700 - 190 - 30 <25
(Dupl.) : :
7/18 _ _ _ ‘ : o
5:00 AM : 1500 - 180 - 28 <25
7/18 . ' ' ' : .
11:00 AM 2600 - 210 - 41 <25
7/18 ' .
5:00 PM 190 <8.0 210 - ' 17 -
7/18 ' ' |

9:00 PM 190 | <8.0 240 - 15 -

* co-eluting compounds
< means "less than"
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~ TABLE 1 - . e
' ST. LOUIS PARK . Page 3 -
PILOT CARBON TREATMENT STUDY _ - -
JULY 16-20, 1979 -
WELL. NUMBER 15 .
MINNESOTA DEPARTMENT OF HEALTH's RESULTS
SERCO Laboratories , January 9, 1980

Partial List of Parameters (ng/l)

Test —

Condition Acenapthene = Anthracene Phenanthrene/Pyrene* Fluorene Fluoranthene Chrysene

Post-Sand Filter | | -

Treated, 9-12 mg/1
7/19 _
5:00 AM 110 <8.0 510 - ' . 14 <25
7/19 | : - : -
11:00 AM - 21 <8.0 10 - 7.0 ' -
7/19 . _
5:00 PM <2.2 <8.0 27 - - 3.6 -
719 | ' " |
11:00 PM <2.2 <8.0 <1.0 - 1.0 -
7/20 - | |
5:00 AM <2.2 <8.0 <1.0 - 1.2 -

. May-August . 1 ' .-
1978 - 190 - 1750 - 390 ' -
- 241 1221} - 292 -

* co-eluting compounds

1 Pyrene only ' . .
< means "less than"
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APPENDIX B

LABORATORY REPIORTS AND CHROMATOGRAMS
B ' FOR JULY STUDY



SANITARY ENGINEERING LABORATORIES, INC.
2982 N. Cleveland Ave. Rosewviite, Mn. 55113 (612) 636-_7173 )

d ELY « ROSEVILLE, MN
" PERU, ILLINOIS

REPORT OF LABORATORY ANALYSIS
(Methodologies EPA approved)

REPORT NO: 1430 ' : PAGE 2 OF 2
© 08/20/79 .
LIENT: City of St. Louis Park o
ATE COLLECTED: 07/16/79 : COLLECTED BY: CLIENT
ATE RECELVED: 07/16/79 _ ' PICKED-UP BY: SERCO
AMPLE DESCRIPTION: WELL WATER: o
. . 4
" LAB NO: - 4979
SAMPLE S1TE: _
WELL .
- WATER
NALYSIS:
uspended Solids, mg/l 2
: : ' 6.5
amperature, OC - 1 '
Acenaphthene, ng/l - L)
Anthracene, ng/l _ <9.3
Benzo(a)anthracene, ng/l o <0.2
Benzo(a)pyrene, ng/l : 510~
Benzo(ghi)perylene, ng/l Sl e T 406
Chrysene, ng/l T K0.2
Dibenzo(ah)anthracene, ng/l o <0.3
Fluorene, ng/l _ : 8
Fluoranthene, ng/l - 340
Naphthalene, ng/l o <170
Phenanthrene, ng/l : ' <7.0
Pyrene, ng/l 460

## These peaks co-elute }- the total result is 17 ng/l.

raved b : . .. < means "less than"
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‘fygqjm.{am _ SANITARY ENGINEERING LABORATORIES. INC.
He Sy PR AL (i 2982 N. Cleveland Ave. Roseville. Mn. 55113 (612) 636-7173
ELY « ROSEVILLE, MN . )
PERU, ILLINOIS

REPORT OF LABORATORY ANALYSIS
(Methodologies EPA approved)

REPORT NO: 1510 PAGE 2 OF 2
087207719 - - ' '
ENT: City of St. Louis Park . :
& COLLECTED: 07/11/79 _ . COLLECTED BY: CLIENT
E RECEIVED: 071/19/79 - . . PICKED-UP BY: CLIENT
PLE ODESCRIPTION: WASTEWATER
L}
LAB No: 5037

" SAMPLE SITE: WELL{#15

s TREATED

, : 11:00AM
LYSIS: ' : O TT/19
naphthene, ng/l . ) : bd
thracene, ng/l <10
nzo(a)anthracene, ng/l - £0.2 _ .
nzo(a)pyrene, ng/l €0.2 ' )
nzo(ghi)perylene, ng/l ' 0.7
rysene, ng/l 0.2
benzo(ah)anthracene, ng/l : <0.4
uorene, nz/l *
uoranthene, ng/l <0.3
phtnalene, ng/l ' <180
snanthrene, ngz/l : i <T.7

rene, ng/l . <1.b6

. ® These pcaks co-elute -- the total result is 54 ng/l.

proved by: “hd < me: as "less than®




- SANITARY ENGINEERING LABORATORIES, INC.
2982 N. Cleveland Ave. Roseviile, Mn. 55113 (612) 636-7173

Q&@ Wa(

ELY o ROSEV&LE.MN
PERU, ILLINOIS

REPORT OF LABORATORY ANALYSIS
(Methodologies EPA approved)

- REPORT NG: 1501 PAGE 2 OF 2

08/11/79
JLENT: City of St. Louis Park :
ATE CULLECTED: 07/17-18/79 R COLLECTED BY: CL1ENT
ATE RECELVED: 07/18/79 : PICKED-UP BY: CLIENT
AMPLE DESCRILPTION: WELL WATER
LAB NO: 5017 5018
SAMPLE SITE: WELL WELL
#15 £#15
- : : _ 5:00 PM 5:00 PM
NALYSIS: ' T/11/79 7/18/79
zenaphthene, ng/l N . <4y <79
athracene, ng/l <5.6 <12
snzo{a)anthracene, ng/l £1.2 2.2
anzo(a)pyrene, ng/l , _ <0.1 0.2
anzo(ghi)perylene, ng/l ' 0.2 <0.4
nrysene, nz/l : - 1.2 2.2
ibznzo(ah)anthracene, ng/l : <0.2 <0.4
luorene, ng/l ' o <44 <79
Luoranthene, ng/l <0.2 <0.4
aphthalene, ng/l <120 . €210
henanthrene, ng/l v <5.0 <9.0
yrene, ng/l <1.1 <2.0

pproved by: . < mzans "less than"

i
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9' ELY « ROSEVILLE, MN

PERU, ILLINOIS

SANITARY ENGINEERING LABORATORIES. INC.
2982 N. Cleveland Ave. Rouseville, Mn. 55113 (612) 636-7173

Sty
P ooy,
’).{‘ "’Q’fl

REPORT OF LABORATORY ANALYSIS

{Methodologies EPA approved)

PAGE 2 OF 2

REPORT NO: 1524
08/20/79
ENT: City of St. Louis Park _
E COLLECTED: 07/19/79 COLLECTED  BY: CLIENT
£ RECELVED: 07/19/79 PICKED-UP BY: SERCU
PLE DESCR1PTION: WASTEWATER . ' o
. . L]
LAB NO: 5007
SAMPLE SITE: WELL
#15 |
5:00 AM
LYSIS: 7/19/79
naphthene, ng/l <49
hracene, ng/l <7.5
zo(a)anthracene, ng/l <0.1
zo(a)pyrene, ng/l <0.1 '
zo(ghi)perylene, ng/l <0.5
yﬁene, ng/l 0.1
enzo(ah)anthracene, ng/l <0.3
orene, ng/l <49
sranthene, ng/l 0.4
hthalene, ng/l 135
nanthrene, ng/l’ <5.7
ene, ng/l <1.2
wed by: < means “less than"
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LY ¢ ROSEVILLE, MN
PERU, ILLINOIS '

SANITARY ENGINEERING LABORATORIES, INC.
2982 N. Cleveland Ave. Rosevilie, Mn. 55113 (612)- 636-7173.

. : " REPORT OF LABORATORY ANALYSIS
(Methodologies EPA approved)

REPORT NO: 1534 - PAGE 2 OF 2
- 08/20/79 :
'‘LIENT: City of St. Louis Park o
ATE COLLECTED: 07/20/79 " COLLECTED BY: CL1ENT
ATE RECEIVED: 07/20/79 P1CKED-UP BY: CLIENT
AMPLE DESCRIPTION: WASTEWATER '
LAB NO: (. 5095. - 5096 . .

SAMPLE SITE: WELL#15  WELL#15
: RAW TREATED
5:00 AM 5:00 AM

ANALYSIS: ' : ' 1/720/19  1/20/79
Acenaphthene, ng/l - 3 - <87 <58
Anthracene, ng/l S <9.3° - <8.9
Benzo(a)anthracene, ng/l ; T K0.T - o 0.2 '
Benzo(a)pyrene, ng/l S 4.0 <0.2
Benzo(ghi)perylene, ng/l : <0.9 <0.6
Corysene, ng/l o .. €0.T €0.2
Dibenzo(ah)anthracene, ng/l . 4.0 - €0.3
Fluorene, ng/l ' <87 <58
Fluoranthene, ng/l 2.0 <0.3
Naphthalene, ng/l S - <240 <160
Phenanthrene, ng/l o o ' <10 | <6.7
Pyrene, ng/l . _ <1.% <1.4

Approved by: O~ € means “less than®
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. , .ﬂ%’{@{ﬁ SANITARY ENGINEERING LABORATORIES. INC.

& ) R\ & . 2982'N. Cleveland Ave. Roseville, Mn. §5113 (612) 636-7173
ELY e ROSEVILLE, MN e ’ o :

- PERU, ILLINOIS"

: o REPORT OF LABORATORY ANALYSIS
.ot L (Methodologies EPA approved)

'REPORT NO: 1533 '~ PAGE 20F 2

| 07/31/79
IENT: City of St. Louis Park
TE COLLECTED: 07/19-29/79 . COLLECTED BY: CLIENT
TE RECEIVED: 07/20/79 : PICKED-UP BY: CLIENT
MPLE DESCRIPTION: WASTEWATER - | '
LAB NO: 5091 - 5092 5093 5094
SAMPLE SITE: WELL WELL WELL WELL
#$15 #15 #$15 #15
| _ 11:00AM 5:00 PM  11:00PM ~ 5:00 AM
ALYSIS: ST 11979 T/19/79 T/19/79 1/20/79
spended Solids, mg/l 12 11 13 12
nperature, OC N _ 10 10 10 . 10
7.4 7.3 6.0

proved by: '.DQ--"' < means:"less than"
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SANITARY . ENGINEERING LABORATORIES. INC.
© 2982 N. Cleveland Ave. Roseville, Mn. 55113 (612) 636-7173

éﬁamm@ 5]

ELY ¢ ROSEVILLE, MN
PERU, ILLINOIS

REPORT OF LABORATORY ANALYSIS
{Methodologies EPA approved)

REPORT NO: 1509 =  PAGE 2 0F 2

o 07/31/19
CLIENT: City of St. Louls Park
DATE COLLECTED: 07/18-19/T9 ' COLLECTED BY: CLIENT
DATE RECEIVED: 07/19/79 ' PICKED-UP BY: CLIENT
SAMPLE DESCRIPTION: WASTEWATER - '
LAB NO: 503% 5035 5036
SAMPLE SITE: WELL  WELL ‘WELL
: #15 #15 #15
: 5:00 PM 9:00 PM 5:00 AM
ANALYSIS: 7/18779  7/18779  T/19/79
Suspended Solids, mg/l ' _ ' y 1 | 9 ' . :
pu : 6'5 . 605 6.5 ’ * ’ ;

smperature, OC o 10 10 10 : .

naravaed B o .y o - "



\¥¥] ' SANITARY ENGINEERING LABORATORIES, INC.
W el . 2982 N. Cleveland Ave. Roseville, Mn. 55113 (612) 636-7173

ELY  ROSEVILLE, M
PERU, ILLINOIS

REPORT OF LABORATORY ANALYSIS
{Methodologies EPA approved)

REPORT NO: 1502 "~ PAGE 2 OF 2
07/25/19 : : -
I: City of St. Louis Park . _
COLLECTED: 07/16-18/79 . : COLLECTED BY: CLIENT
RECEIVED: 07/18/79 PICKED-UP BY: CLIENT
LE DESCRIPTION: WELL WATER
LAB NO: 5019 5020 5021 5022 5023

SAMPLE SITE:
~11:00PM -~ 5:00 AM  11:00AM 5:00 PM  11:00PM
- T/16/79 7/17/79_ 7A/19 1119 11179

LYSIS:
pended Solids, mg/l ' 1 -2 1 ' 1 1
6-5 606 . 6.6 605 6.5
perature, °C _ _ " 10. 10 10 10 10
LAB NO: 5024
SAMPLE SITE:
5:00 AM .
7/18/19
LYSIS:
pended Solids, mg/l _ 1
. _ 6.5

perature, ©C 10

roved. by: - -— € means::"}ess than" W s al Sl




APPENDIX C

. LABORATORY REPORTS AND CHROMATOGRAMS
FOR OCTOBER STUDY.
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SANITARY ENGINEERING LABORATORIES. INC
2982 N_ Cleveland Ave. Roseville. Mn. 55113 (612) 636-7173

DECHREC

ELY ¢« ROSEVILLE, MN
PERU, ILLINOIS

. ' ' . REPORT OF LABORATORY ANALYSIS
{Methodologies EPA approved)

REPORT NO: 2119 PAGE 2 OF 2
10/22/79 o
TENT: City of St. Louis Park o : :
TE- COLLECTED: 10/02/79 o COLLECTED BY: CLIENT
TE RECEIVED: 10/02/79 .~ PICKED-UP BY: CLIENT
MPLE DESCRIPTION: WELL WATER
LAB NO: 6857 6858
SAMPLE SITE: - WELL 15 WELL 15
8:00 AM  2:00 PM
| | RAW :  TREATED”
NALYSIS: _ S 10/2/79 10/2/79
senaphthene, ng/l . - - . €390 #®  y7Q e
thracene, ng/l : <190 <220
enzo(a)anthracene, ng/l : L <13 ¢ <16 ®
nzo(a)pyrene, ng/l - ' <4 <h
znzo(ghi)perylene, ng/l <13 <16
nrysene, ng/l ' ' <13 ¢ <16 ¢
ibenzo(ah)anthracene, ng/l <6 <8
luorene, ng/l : <390 ®#®* <470 we
luoranthene, ng/l ' <5 <6
aphthalene, ng/l : <320 €380
henanthrene, ng/l .. <110 <140

yrene, ng/l : <21 <24

* The peaks for benzo-a-anthracene and chrysene co-elute -- the result éiven is the
total result for these two compounds. :

* The peaks for acenaphthene and fluorene co-elute -- the result given is the total
result for these two compounds. :

fpproved by: 4 < means "less than"
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A{ (i @ SANITARY ENGINEERING LABORATORIES, INC.
U . 28

2982 N. Cleveland Ave. Roseville, Mn. 55113 (612) 636-7173 -

« ROSEVILLE, MN
PERU, ILLINOIS

-REPORT OF LABORATORY ANALYSIS -
{Methodologies EPA approved)

© REPORT NU: 2147 . PAUE 2 OF 2

g2y : # L&/
> /
ENT: City of St. Louis Park | | _ -
& COLLECTED: 10/03/79 | COLLECTED BY: CLLENT
‘& RECEIVED: 10/03/79 e PLCKED-UP BY: CLIENT
MPLE DESCHIPTION: WELL WATER
: rerosd - |
LAB MO: = 6930 6931
SAMPLE. 3iTE: WELL 15  WELL 15

2:00 AM  2:00 PM
TREATED  TREATED

LY3I13: _ - 1073719 V073779
enaphthene, ng/l o ' <720 88 ¢4z0 o8
hraoene, ng/l <389~ - <200
z0(a)anthracene, ng/l _ o <108 (15 &
nzo(a)pyrone, ng/l < <h
ngo(ghi)perylene, ng/l <0 <18
ysene, ng/l o 10 <15 #
benzo(ah)anthrucene, ng/l €2 <7
rene, ng/l ' <72C 98 . 420 B8
>ranthene, ng/l <9 - <5
phthalene, ng/l : <530 <340
nanthreneo, ng/l' .. : <210 <120
rene, ng/l <37- <21

'Toe peaka for benzo-a-antaracene and chrysenoe co-elute -- the result given is thé
total resullt for tnesa two compuunds.

The pedks for acenaphthene and fluorene co-clute -« the result given is the total
-rasult for theae two ‘compounus. -

roved by: < means "leéss than®
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ﬁiﬁﬁ'{@ @ SANITARY ENGINEERING LABORATORIES, INC.
sH a\w gl 2982 N. Cleveland Ave Roseville, Mn. 55113 (612) 636-7173
ELY ¢ ROSEVILLE,MN
PERU, ILLINOIS

REPORT OF LABORATORY ANALYSIS
{(Methodologies EPA approved)

RBPORI N): VI
“10/22019

PAGE 2 GF 2

'LIENT: City of 3t. Louls Park
AlE COLLECTED: 10/04/19
ATE RECELVED: 10/04/7y
'AMPLE DESCRiIPTION: WELL WATER

COLLECTED uY: CLiENT
PLCKED-UP BY: CLIENT

LAB nO: 7007 7008 7009 7010
- SAMPLE SiTE: WELL#15 BELL#15 11415 11815

NALYSIS:

lcenapht.nena , ng/i

2:00 AM  12:00PM
TREATED  TREATED
WA 1078079

<360 &% (140 ¢

2:00 PM  2:30 PM
TREATED  TREATED
1078779 10/8/79

<430 ®8  <UQ) o0

o e e

nthracense, ng/l <170 <160 <200 <230
an:o(a)ant.hracenc. ng/l <13 ¢ <12 ¢ <15 8 <17 ¢
nao(u) pyrene, ng/l < <3 /8D <5
snso{ght)perylens, ng/l e - <12 <15 <17
hrysene, ng/l 13 @ <12 ® <15 # <17 ¢
tbenzo( ah)anthracene, ng/l <5 <3 <7 <8
luorene, ng/l <360 8 (340 88 K430 ®*¢ U9 v
luoranthena, ng/l <5 <5 46 2102 <1
Naphthalene, ng/l <300 €289 <350 <400
honsnthrene, ng/l <110 - <100 <120 <140

yrene, ng/l ' : <19 <18 <22 <26 _

* The peaks tor benzo-a-anthracene and chrysene co-elute -- tho reaul‘ glven la the
total result for theac tuo compoum.a.

® The peaks fqr acenaphthene and fluorene 20-clute == the resull given 13 the total '
result for these two compounds.

pprovod by: < @cans Mloas tnna®
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APPENDIX D

RESULTS FOR WELL NUMBER 15 - -
- MAY 25, 1979 and NOVEMBER 11, 1979




' @ ﬂﬂ‘(@ﬁ SANITARY ENGINEERING LABORATORIES. INC.
é al\wu 2982 N. Cleveland Ave. Roseville, Mn. 55113 (612) 636-7173

* ELY ¢« ROSEVILLE, MN
* PERU, ILLINOIS

- * . REPORT OF LABORATORY. ANALYSIS
g (Methodologies EPA approved)

REPORT NO: 2398
" 01/04/80

CLIENT: City of St. Louis Park

DATE COLLECTED: 11/01/79

DATE RECEIVED: 11/01/79
AMPLE DESCRIPTION: WELL WATER

. LAB NO:
SAMPLE SITE:

ANALYSIS: .

PAGE 2 OF 2

COLLECTED BY: CLIENT
PICKED-UP BY: CLIENT

7667
WELL#15
UNTREAT

. 9:30 AM

11/1/79

Acenaphthene, ng/l
Anthracene, ng/l
Benzo(a)anthracene, ng/l
Benzo(a)pyrene, ng/l
Benzo(ghi)perylene, ng/l

Chrysene, ng/l .
Dibenzo(ah)anthracene, ng/l
Fluorene, ng/l
Fluoranthene, ng/l
Naphthalene, ng/l

Phenanthrene, ng/l .
Pyrene, ng/l

<50 #e e

<50
30 ¢

- {2

<40

30 ¢®
<5

<50
860
<100
210
400

* The peaks for benzo-a-anthracene and chrysene co-elute -- the result given 1is the
total result for these two compounds.

" The peaks for acenaphthene and fluorene co-elute -- the result given is the total

result for these two compounds.

Approved by:

< means "less than"

N« £ 13 Sl b1 oM S T Ll




SANITARY ENGmEEmNG'LAéQRATORES;lNc
12982 N. Cleveland Ave. Roseville. Mn. 55113 (612) 636-7173

PERU, ILLINOIS

. : o _ REPORT OF LABORATORY ANALYSIS
(Methodologies EPA approved)

REPORT NO: 1082 - PAGE 2 OF 2
_ 07/09/79 ' ' '

CLIENT: City of St. Louis Park '

'DATE COLLECTED: . COLLECTED BY: CLIENT

DATE RECEIVED: 05/25/79 ' ) PICKED-UP BY:

SAMPLE DESCRIPTION: WELL WATER '

LAB NO: 3515
SAMPLE SITB:
WELL
415

- ANALYSIS:

Acenaphthene, ng/l ' 390 )
" Acanaphthylene, ng/l ' . ase

Anthracene, ng/l : - 170

Benzo(a)anthracene, ng/l 63

Benzo(a)pyrene, ng/l o 1

Benzo(b)fluoranthene, ng/l - ase

Benzo(ghi)perylene, ng/l 6.3

Benzo(k) fluoranthene, ng/l Ll

Chrysensa, ng/l ' _ 63

Dibenzo(anh)unthracene, ng/l : - €0.57

Fluorene, ng/l . oL 390

Fluoranthene, ng/l _ L 290

Indeno(1,2,3-0,d)- . _ , an®

pyrene, ng/l

Naphthalane, ng/l <56

Phenanthrene, ng/l - 160

Pyrene, ng/l ' : 150

- #4% Analysis was not done.

t

- Approved by: 13%11,/<-ﬁeanér"1eua than*
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APPENDIX E

RESULTS AND CHROMATOGRAMS FOR
WELL NOS. 7, 9, 1¢ and 15

NOVEMBER 5, 1979

(RESULTS NOT CONFIRMED BY UV-DETECTOR)
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ELY « ROSEVILLE, MN
PERUV, ILLINOIS
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SANITARY ENGINEERING LABORATORIES, -!NC.
2982 N. Cleveland Ave. Rosewville, Mn. 55113 (612) 636-7173

REPORT OF LABORATORY ANALYSIS
(Methodologies EPA approved)

REPORT NO: 2415 PAGE 2 0F 2

CLIENT: City of St. Louls Puru

DATE COLLECTED: 11/05/7%

DATEL RECEIVED: 11/0%/79

SAMPLE DESCRIPTION: LANDFILL MUN. WELL

LAL NO:
SAMPLE SITE:

ANALYS1S:

L L T 2 ) -y o VD D ED R O R D O GU SR A W WD Y R P WP o s @5 wn - .

Aoenaphthene, ng/l
Benso(a)pyrens, ng/l
Chrysens, ng/l
Aanthracene, ng/l
‘Bango(a)unthracene, ng/l

Benzo{ghi)perylene, ng/l
Dtbenzo(ab)anthraoene. ng/l
Fluorene, ng/l
lluoranthenc, ng/l
Naphthalene, ng/l

Phenanthrene, ng/L. -
Pyrene, ng/l

1171

YA D)

CULLECTED BY: CLIENT
PICKED-UP BY: CLIENT

1126 1121 7128
WELL #7 WELL #9 WELL#1VO
RAMW RAW RAW
WATER WATER WA1ER

1W/5/19  1WwS/79 WW/S/19

<150 8% 150 88 (40 oo

<2 440 -39

<6 & 1400 @ 2600 ®
<N <84 <67

<6 ° 1400 ¢ 2600 ®
< 160 - <5

<3 88 <3

<150 88 (130 ®*¢ (140 o0
5.9 400 3300
<120 <150 <110
iy <52 <y

<8 <700 19000

7129
WELL#15
KAW
WATER
11/5/79

<170 8o
3.4
880 ¢
2400
8éo ¢

" <b

<3
<170 e®
4200
<140

700
14000

-' The peaks for banzo-a-anthracens and ohrysane co-elutu -- the result gtven 18 the
total result for these two compounds. .

% The peaks for acenaphthene and tluornne co-elute -« tne result given is the total result

-for theses Lwo compounds.
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Adsarption On Activated Carbon

One of the potentially useful processes for

control of toxic organic compounds 1s adsorption
on activated carbon. It has the mert that the
compounds are destroyed when the carbon 18
thermally regenerated. ' o
Since adsorpltion is basically a surface
phenomenon, it follows that substances with very
Ingh surface areas are desirable. Carbon is unique
in that 1t possesses a very high surface area to
mass ratio. Surface areas ot carbons range from ~
- 600 m?/g to > 2000 m?/g. Most of the surface
area (95%) is contained in internal surfaces of
pores and capillaries that are developed during
activation of the carbon. An electron microscopic

view of a carbon granule, shown in Figure 16.
{provided by Dr. W. J. Weber of the University of

Michigan) shows a rough exterior surface which is
pockmarked by holes which constitute most of the
-surface area. - o

Adsorption is a complex process which involves
both the nature of the carbon surface aswel! as the
characteristic of the molecule. Some of the latter
factors include solubility,/ molecular weight,
polarity, ionization, orientation at the surface, and
more. All of these factors contribute to the
adsorbability of a compound which, operationally,
can be determined quantitatively by determining a

Figure 16. lectron Microphotoaraph of o
Carbon Cranule.

3«

batch- equilibrium adsorption isotherm, which

mathematically can be described by the equation:

-_x- = KC'I/n
M
where:
X =the “loading” of the compound

M on the carbon in mg/g of carbon

C, = the amount of compound
remaining in solution after
carbon treatment -

‘K and 1/n are empirical constants.
The data, when plotted on log-log paper generally
produces linear curves, from which much
nformation can be inferred by observing the
intercept, K, and the slope 1/n. Some typical
isotherms are illustrated in Figure 17. it can be
seen that adsorption of benzene, because of the
steep slope of the isotherm, shows rapidly
declining adsorption capacity on carbon and low
residual concentrations would be difficult to
achieve. The adsorption isotherms for 8-naphthol
and benzidine are more favorable for adsorption
with the former being adsorbed at higher loadings
on carbon. These isotherms were taken from a list
of some 60 compounds that were collected into a
single publication entitled Carbon Adsorption

-Isotherms for Toxic Organics, Municipal

Environmental Research Laboratory, Cincinnati,
Ohio 45268, May 1978.

While carbon is highly effective for the removal
of organics, it is important to point out that the
variation of loading on carbon is great. For
example, the. adsorption of 60 compounds
mentioned above .varied over 0-360 mg/g of
carbon at an initial concentration of 1 mg/I1 of

(o]
(o]
o

10
0.01 01 1.0 .10.0 100

Residual Conc. (Ci), mg/1

X. M, mg Adsorbed ‘gm, Carbon 3

Figure 17. Carbon Adsorption Isotherms for
Selected Compounds.
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compound. Relatively small changes in a molecule
can alter the adsorbability of the compound. This
change in adsorbability is illustrated in Figure 18
which shows the marked effects of substitutions
on a benzene molecule. All adsorption capacities
are given at an initial concentration of compound
of 1 mg/l. Thus, unsubstituted benzene is barely
adsorbable, 0.7 mg/g. Substituting an OH group
for one of the H in the benzene molecule increases
the adsorption by a factor of 30. When Ci is
substituted, this factor .increases to 133.

In summary, adsorption (or non-adsorption)
depends on many factors, not the least of which is
the substitution on a parent molecule. it is one of
the goals of the research on treatability to discover
those factors which govern adsorption. and
ultimately to be able to predict adsorption in some
systematic way. Without this capability,

laboratories will be burdened with the need to-

evaluate adsorption for thousands of compounds.

Acdisarption
Capaacity *(mg/y)

Compound Structure

Benzene 7 Q7
. Phenaol v 2-OH 21
- A
Ethylbenzene @-('Z - (':- H g3
. _ H
Nitrobenzene  ()-NOv 68
Chlorobenzena -Gl 93
' H H '
Styrene -C =C-H 120
_Cl
1-Chloro-2-Nirobenczene -NO.

130

‘Measured at 1 mg/| mitial concentration

Figure 18. Adsorption Capacities for Benezene
' and Substituted Benezenes.

TECHNOLOGY DEVELOPMENT
| SUPPORT BRANCH

OBJECTIVES AND ACCOMPLISHMENTS

The Technology Development Support Branch
provides technical and support services to the
Division. it operates and maintains pilot piantsand
provides anaiytical services to .all Division
technology development operations. It is
camposed of the Pilot and Field Evaluation Section
and the Waste Identification and Analysis Section.

Pilot and Field Evaluation Section

The Pilot and Field Evaluation Section is
responsible for conducting most of the WRD pilot
plant studies. These are conducted with U.S. EPA
personnel at the Lebanon Pilot Plant and under
contract with the Los Angeles County Sanitation
-Districts, Los Angeles County, California.
addition, personnel of this Section manage the
national program in Instrumentation and
Automation for Wastewater Treatment Systems.
Some of the instrumentation and automation work
is conducted at the pilot ptant facilities mentioned
above, but most is implemented through contracts

nd grants. , - '

During this year a major activity was

.construction of the new Test and Evaluation
Facility (Figure 19) on the grounds of the Mill Creek
Sewage Treatment Plant in Cincinnati, Ohio. This
30,000 square foot tacility will be the site of the

in -

“July 1979. : .

major MERL pilot plant activity for many years in -
the future. The facility is equipped with ail of the
services required for research on water potlution
control. Raw sewage, primary effluent, secondary
effluent, primary sludge, secondary sludge,
digested sludge and heat treatment liquor will be
available on a continuous real time basis at any of
14 stations in the facility. In addition, access on a i
controlied basis to the industrial waste tankfarm at
this plant has been procured. This will make it
possible to conduct studies on treatment of specific
industrial wastes and on mixtures of industrial

1

wastes and municipal wastes. The facility is
equipped with a machine shop, dry chemical
storage, wet chemical storage, two wet
laboratories, an instrument laboratory, two cranes,
office space, pure oxygen supply, compressed .ir
supply. 110V, 220V, and 440V electric power. As -
much as possible, instrumentation will be used to
monitor the processes under study. A computer
system  will be installed to iog data, manipulate
data, plot results, generate reports and implement
process control. : .

Construction on this facility began in October
1977 and will be complete in January 1979 The-
facility should be operating at near full capacity by
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POLYNUCLEAR ARCMATIC HYOROCAREONS
| METHCD 610

1. Secope and Apolication

1.1 This methed covers ‘the determination of certain palynuclear
arcmatic hydmca:boﬁs (PAH). The following parameters may be
determined by this method: R
Parzmetsr STORET Na. Parameter  STORET No.

Acenapghthene : 34205 Chrysene 34320
Acenaphthylene 34200 | Oibenzo(a,h)anthracane 34555
Anfhricane ' 34220 " Fluoranthene - 34376
Benzo(a)anttracsne 4525 . Flucrene %381
: Benzo(a)pyrene _ 34247 Indeno('],z,:!-cd)pyrepe 34403
- Benzo(b)flucranthene 34230 Naphthafene ' | 34636
Benzo(ghi)perylene 34521 ' Phenanthrene N 34461
ngn(k)fTucrmthene '342_.42 Pyrene ) 34469

1.2 Th'l's-method is appH_c:aMe- to the determinatiaon of thesa ccmpounds
1n_munic1pa1 and industrial discharges. [t {s designed to be usad
to meet the mont tering requirements: o; the National Pollutant
Discharge Elimination System (MPOES). As such, 1% presupposas a
high expeétman'af finding the specific cempounds of intarest. If
the user s atté:i:t‘ing to scraen samples for any or all of the
compounds above, he must 4eve‘lop independent protocals faor the
verificaticn of identity.

1.3 This methad cﬁntains bﬁth liquid and gis chromategraphic

approaches, denending upon the nesds of the analyst. The gas

R jd |
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2.

3.

1.4

1.5

chromatographic procedure cannot adequétely resglve the fdl'lowing-
four pairs of cumpounﬂs:- anthracene and phenanthrene; chrysene and.
benzn(a)anthracehe; benzn(b)f1uoranthene'and.benzq(k)f1uoranthene§

and dibenzo(a,h)anthracene and indena(1,2,3-¢d)pyrene. Unless the

-purposes cf the analys1s can be served by reporting a sum for an

unresolved pa'h', the liquid chrumatngraph'lc approach must be used .
for these compounds. Tne Hqu1d chromatographic method will
resolve all of the 16 compounds listed above. |

The sensitiwty of this method is usua.ﬂy denendent upan the Tevel

of interferencas rather than 1nstrumental 11m1tat10ns. The. ]1m1ts

of datection Hste_d in Table [ for the Tiquid chmmatographic

‘approach represent sensitivities that can be achieved in

wastewaters in the absence of {ntarferences.
This methaed is réccmended for use only by experienced rasidue

analysts or under the closa supervision of such qualified persons.

Summary of Method

2.1

2.2

A l=liter samlé of wastawater is extractad with metherne. chloride
using separatory furmel techniques. The extract is dried and
c'ancantz-atad' ts a volume of 10 ml or.less. Chrematograpnic |
conditions are described which a‘l'lcw Tor the accurata nea.surnment
of the compounds in the extract by either High. Perfar'nanca quuid,
Chromatography (HPLC) or gas chromatogranhy.

If 1nterferences ares ancountarad, the mathod provides a selectad

_ genera) purjose cleanup pmcedufe ta aid the analyst in their

e'Hm'i.naticn._

Interfaraences
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3.1

3.2

3.3

. ather PAH ccmpodnds may {nterTers.

Salvents, reagents, glassware, and qther sample processing hardware
may yield discrete artifacts and/or elevated basel1nes causing
misinterpretation of the chrumatngrﬁﬁs. All.of thesa matarials
must be demenstrated to be fres from 1nterfe;ences under the -
conditions of the amalysis by running methed blanks. Shec1f1c
ieiectian of reagents ahd purification of salvents by_disti]Tatioh
fn all-glass. systams may.be required.

Interferencas csextractad from the samples will vary considerably
from sourca tb-snurca, depending upon the diversity of thé
industrial complex or municipality being samled. ‘While a general
clean-up tachnique is provided as part of this method, unique

sam les may.requ'ire additional clean-up approaéhes ta achieve the

sensitivities stated in Table 1. *

‘The extant of intarferences that may be encountersd using 1iquid

chromatograpghic tachniques has not been fulfy assassed. Although
the chromatsgraphic conditions described allow for a unique
resolution of the specific PAH compounds caversd by this methed,

4. Apparatus and Matardals

4.1

Sampling equipﬁent, for discretg or cnnposite_sampfing.

4.1.1 Grab samle bottle - amber glass, l-liter or l-quart

vojume.- French or Baston Round design {s reccmmended. The
container must be washed and solvent rinsad before usa to

ﬁ1nimize 1nterfergnces.

4.1.2 3dottle caps - Threaded to screw on ta the samle bottles. .

Caps must be lined with Teflon. Foil may'be substitutad if

B
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4.2
4.3

4.4

4.5

1.8

4.1.3

sampla {s not corrosive.

Cempasiting equ"ipuient - Automatic o\;' manual compositing
system. Must incorperate glass sample containers for the
callecticn of a minimm of 250 ml. Sample containers must
be kapt refrigerated during sampling. No tygon or rubher
tubing may be used in the systam.

Separatory fumnel - 2000 mi, with Teflon stcpcock.

Dry"ing calumn - 20 mm ID pyrex chromategraphic column with coarsa

frit.

Kuderna-0anish (X-0) Apparatus

4.4.2

4.4.3

4.4.4

 4.8.5

Concantrator tube - 10 m1, graduated (Kohtes K-57C050-102S
or equivalent). Calibration must be checked. Ground glass
stopper (sizs 1_§/22 j_oint)' is used to brevent avaporation of
extracts.. -

Evaporative flask - 500 ml (Kantas K-57001~0500 ar
equivalent). Attach to concentratar tube with springs.
(Kontes- K-§52750-0012) .

Snyder calum - three-ball macre (Kontas KS03000-0121 or
equivalent). |

Sayder calumn - twa-ball micro (Kontes K-589C01-0219 or

equ‘!valérrt) .

Bailing chips - solvent extractad, approximataly 10/40 mesh.

Water bath - Heatad, with concantric ring cover, c2pable of

temperature control (* 2°C). The bath should be used in a head.

HPLC Aop aratuS:

4.6.1

Gradient pumping systam, ccnstant flaow. -

14¢




5.

- 4.6.2 Reverse phase. ¢column, § micron HC-QDS Si1-X, 250 mm x 276 fm

4.7

- 4.8

S.1

§.2°

5.3

5.4

ID (Perkin Elmer No. 809-0716 or equivalent).
4.6.3 F1unresc.nce datactor, for excitation at 250 nm and emissian

at 389 nm. |
4.6.4 UV detector, 254 nm, coupled to fluorescence detector.
4;6.5 . Strip chart recarder compatible w{th detectars, (A dati-

| systam for measuring peak areas is reccmmended). |
Gas chromatograph - Analytical system complete with gas
chromatograph suftanle for an-cnluﬁn 1njectiah and all required
a;:assaries including dual f]ame.ionization detactors, calumn
supplies, recurdér,'gasaﬁ, syringes. .A'data system {or measuring |
peak areas {s recommended. | . o
Chrematographic colum - 250 mm long x 10 mm ID with csarse frit tad

disc_at bottcm and Teflon stopeock.

Reaqents

Praservatives:

§.1.1 Sodium hydroxide - (ACS) 10 N in distilled watar.

5,].2 Sulfuric acid - (ACS) Mix equal valumes of canc. HZSU4
with distilled water. I |

5.1.3 Sadimn thiosulfata - (ACS) Granular.

Methylene chIoride. Pentane, Cjclohexane, High Purity Water-HPLC

quality, distilled in glass.

Sadium suTrata - (ACS) Granular. anhydrcus (pur1f1ed by heat1ng at.

- 200% far 4 hrs. in a shallow tray).

Stock standards - Prenars stack standard salutions at a.

concantraticn of'I.GOIJg/uI by dissolving G.1G0 grams a7 assayed
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5.6

reference mater{al in pesticide qua]ity'isooctane or other

appropriate salvent and d11ﬁting to volume in a 100 ml ground glass -

stoppered volumetric flask. The stock solution is transferred ta
ground glass stoppered reagent bottigs; stared in a refrigerator,
and checked'frequently for signs of degradation or evauorat1o;,
especially just prior tO'prﬂparing working standards from them.
Acexnn1tr11e - Spectral quality. - | : ‘ S

Silica gel - 10Q/120 mesh desiceant (Davisan Chemical grade 923 or
equivalent). Before usa, act1vate for at Ieast 16 hours at 130°C

in a fail covered glass container.

8. Calibrat1on

6.1

6.2

Prepare calibration standards that contain the compeunds of
interest, either singly or mixad together. The standards should be

prepared at concantrations cover1ng twa or more orders of-magnitude

~ that will completaly brackst the working range of the

chromataqraphic systam. [f the sans1t1v1fy af the detaction sysfem
can be calcplated frem Table I as 100 ug/1 in the final sxtract,
fak example, prepare standards at 10 ug/1, 80 ug/1,. 100 ug/1, SCO
ug/I;'etc. so that injections of I-S,uf'cf each calibration
standard'wiiT define the linearity of the detectof.in the working -

range.

Assemble the necassary HPLC or gaslchromafographfc apparatus and
establ1sh'cperating parametars equivalent ta thosa indicatad in
Tabla T or II. 3y injecting czlibration.standards, establish the
sensitivity limit of the detactors and the linear range of the

analytical systéms for each c:mpouﬁd,
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§.3 Before using any cleanup procedure, the analyst must procass a
series of calibration standards through the procsdure to validate

elution patterns and the absence of intarferencss from the reagents.
7. Quality Control '

7.1 Before processing any samples, the analyst should demonstrate
through the analysis of a distilled watar mathod b-'lank, that all
glassware. and reagents are interference-free. E£ach time a sat of
saup'!es. is extracted or there {s 2 change in reagents, 2 nﬁthod-
bﬁnk should be procassad as a saf_eguard against chronic laberatary
centamination. .

7.2 Standard quality assurancé-'bractices'sht:uld be used with this
method. Field renlicates shauld be collectad to validate t?e
precision of the sampling tachnique. Laboratory replicates shauld
be analyzed to validata the precisfon of the analysis. Fortified
samples should be analyzed .to validats the accuracy of the
ana!ys1s. Where doubt exists aver the identjf1cat1an of a peak on
the cﬁromatngram, ccnf1rmat§ry techniques such as fraction
éol{g:tion and GC-mass spectroscapy should he usad.

8. Samole Callection, Preservation, and Handling

8.1 Grab samles must be collectad in glass containers. - Conventianal
iampling practices should be fnlicwé&, axcept that the bottle must
not be prewashed with sample before c¢sllection. Composita samb1es'
should be. callected {n refrigerated glass containers in accordanca
with the requirements of the program. Autcmatic samling equipment
must be {ree of tygqon and other ﬁotantial sdurczs of cantaminatian.

8.2 The samples must be iced or refrigerated from the time of
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collection until extraction.. Chemfcal pféservatives should not be
used in the f1e1d unless more than 24 hours will elapse before
delivery ta the laboratory. If the sampies.w111 not be extracted
within 48 hours of callection, adjust the sample to a pH range of
' 6.0-8.0 with sodium hydroxide or sulfuric acid and add 35 mg sadium
thiosulfate per part per million of free chlorine p;r liter.

8.3 All samles must be extracted within 7 days and completaly analyzad
within 30 days of collection. | | '

9, Sammle Extricticn

9.1 Mark the water meniscus on the side of the sample bottle for later
determinatidn of'sampIe'vo1ume. Pdur the entire sample inta a
‘ ° two-liter sanaratory funnel. Check the pH of the sample with |
wide-range pH paper and adjust ts within the range of 5-9 with
sodfum h&drox1de or sulfuric acid. .
9.2 Add 60 ml methylene chioride tao the sample bottlé, seal, and shake
30 seconds to rinse the inner walls. Transfer the solvent inta the
separatory funnel, and extract the sample by shaking the funnel for
twa minutas ;ith pericdic venting to release vapor pressurs. Allaw
the_organjc layer to senarats from the water phasa for a miniﬁum ot
ten minutas. If the emulsion 1nterfa§; between layers is more than
'one—thﬁrd the §1ze of the solvent layer, ﬁhe analyst must emloy
- mechanical taechniques to cnmplet; tgg phasa separation; The
'optimum techn1que denends upon.the sampie; but.may include
stirrfng, filtration of the emulsion through Qlass waol, or
centrifugation. Callect the methylene chloride extract in a 250-61 

Lrlenmeyer {lask. .
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9.3

9.4

9.5

9.6

'Add 2 second §0-ml volume of methylene chlaride ta the sample

bottle and comp1ete'tué extfacticn procedure 3 second time,
combining the extracts in the Erlenmeyer flask.

Perform a third extraction in the sama manner. Pour the combined
extract through a drying column containing 3<4 {inches of anhydrous
sodium sulfate, and collect 1t in a 500-m! Kuderna-Danish (K-0) :

‘flask equipped with a 10 m1 concantrator tube. Rinse the

Erlenmeyer flask and column with 20-30 ml metﬁyTene chlarids ta )
complete the quantitative transfer. _ |
Add 1-2 clean bgiling chips ta the f1a;k and attach a thres-ball
Snyder column. Prewet the Snydar column By adding about 1 ml
methylene chloride ta the top. Place the K-0 apparatus on a hot
water bath (60-65%C) so that the concentrator tube s partially
{mmersed in the hot watar, and'the entire lower rounded surfacs of

the flask 1s bathed in vaper. Adjust the vertical pesition of the

'apparatus and the watar temperature as requirad to completa the

concentration in 15-20 minutes. At the proper rata of distillation '
the balls of the colum will actively chatter but the chambers will
not flocd. When the apparent velume gf‘liquid-reaches 1 mi, remove
the K-0 apparatus and allow it to drain for at 1east!j0 minutas

while cooling. Remave the Sayder-column and rinse the flask and

{ts lower joint inta the cancentéﬁtnr tube with 1-2 ml cf'methy1enel

chloride. A S-ml syringe is recommended far this cperation.
Stopper the cancentra:cr_tube and store refrigerated if further
pracassing will not be performed immediataly.

Oeterrine the original samp le v°1ume'by refilling the samp1é bottle
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9.7

ta the mark and transferring the 11§u1d to a 1000 ml graduated
cylindér. Record 'thé‘sanpfe volume to the nearest 5 ml.

If the- samle requires cleanup before chromatographic analysis,
praceed to Section 10. 1If the samle does not require cleanup, or
if the need for cleanup {s unknown, analyze an aliquet of the
extract according to Section 11 or Section 12.

- 10. Cleanup and Separatiaon

10.1

_ concentrator tube is partially immersed in the hot water. Adjust -

10.2

Before the silica gel cleanup technique can be utilized, the
extract solvent must be exchanged to cyclahexahe. Add a 1-10 ml
aliquat of sample extract (in methylene chloride) and a bailing
chip to a clean K-B concantrator tube. Add 4 ml cyclohexane and
attach a m:rﬁ-Snyde; calum. Prewet the micro-Sayder column by
adding d.s ml methylene chloride ta the top. Placa the micro-X-0
apparatx;ls en’ a boiling (100°%¢C) watar bat_ﬁ so that the

the ver'iical position of the apparatus and the water tamperature as
required to ccmplete concantration in 3-10 minutas. At the prcﬁer
rate of distillaticn the b.aﬂs of the column will actively chatte:-l
but 'th'e. chambers will not f?o’dd. 'Jhgn-*the apparent velume of the

1i{quid reaches p.s ml, .remove the K-0 apparatus and allow it to

‘drain for at least 10 minutes while coaling. Remové the

micra-3nyder colum and r-inse'.it.s lawer joint into the concentrator
tube with a minimm of cyclohexane. Adjust the extract volume %o

about 2 ml. .
Silica Gel Calum Cleanup for PAHs.

10.2.1 Prenare a shgrry ar 10g activated sﬂica gel in methyléne

.. lm

TRy

(ol Sl e 4

Y T D Y X T




chloride and place this in a 10 mm ID chromatagraphy

column. Gently tap the colum to settle the silica gel and

- 10.2.2

11. Hiah

10.2.3

]0.2.4

10.2.5

elute the mathylene chloride. Add 1-2 ca of anhydrous
sodfun sulfatz to the top of the silica gel. )

Preselute the calumn with 40 ml pentane. O0fscard the eluata -

and just prior to axposure of the sbdiqm sulfata layer to

‘the air, trﬁnéfer the 2 ml1 cyclghexane sample axtract aonta

the column, using an additienal é ml of cyclchexane ta

campleta the transfer.

Jusf .pr*l'ur to expasure of the sodium s-ulr-‘ate‘ -{;y.ez-”to- thé
air, add 25 ml pentane and continue eluﬁiqn of the column.
Discard the pentane eluate. ‘ ) | | -
Elute the cslumn'with 25 ml of 40% me?ﬁyTene éhlcr1de/60:
heutane and collect the eluate in a 500 ml K-0 flask
equipped w1:h a 10 ml czncentratn;.tube.. Elution of the
column should be at a ratg of about 2 ml/min. |
Concsntrats the collected fractian to lass than 10 ml by K-0
tecmiques as in 9.5, us1ng_pen§ane %o rinse the walls 6f

the glassware. Procsed with HPLC or gas chrematagraphic

.analysis..

Per<armanca Liquid Chrematoarachy HPLC

11.1

Te the

extract {n the concentrator tube, add 4 ml acatsnitr{ile and

2 new bo1j1ng chip, then attach a micro-Sayder calumm. “Increasa

the tamperature of the -hot watar bath ta 95-100°C. Concantrata

the sglvent as above. Aftar cnoTing, remove the micro-Snyder

column

and rinsa its lower joint {nta the c:ncéntrat:r.:ube wish
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‘about 0.2 _n.nlaceton'.ltﬂ Te. Adiusf the extract. volume to 1.0 ml..
11.2 Table I summarizes the reccmmended HPLC column materdals and
cpent‘ln§ conditions for the instrument. - Included .in this table
are estimatad retention ‘times and sensitfvﬂ*les'thaf should be
achieved by this methed. An eﬁ:ample of the separation achfeve:‘; by’
this column is shown in ngure 1. Calibrata tﬁe systam daily with
2 minimm of three {njections of calibration standards.
11.3 Inject 2-5 ul of the sample extract with a high pressure syringe or |
"sample injection loop. Record tﬁe volume injected to the nearest
© 0.05 ul, and the resulting peak size, in area units. _
11.4 If the peak- area exczads the linear range of the systam, diluta the
S | extract anﬁ reanalyze.
11.5 If the peak area measurement is. prevented by the presencs of
{ntarferencses, further.cleanup is required. |
11.6 The UV detector is recommended for the detarmination of naphthalene

and acenaphthy]ene and the fTucrescance detactor is recommended for -
the remaining PAHs. | |
12. Gas Chrcmatoarachy

12.1_ T'hé-gas chromatographic procsdure will.not resolve certain {someric
pairs as indicated in Table IL. Th,e. 1quid chromatographic '
procedure (Section 11) must be used.for these materdals.

12.2 To achieve maximm sensitivi ty with this methad, the extract must
be concentratad to 1.0 ml. Add a clean bailing chip to the
methylene chlor‘fde extr-act in the .concsnt:-ator tube. Atta2ch a.
two-ball micro-Snyder coluan. Prawet the micro-Saydar calumn by

.adding about Q.5 mi af methylene chlaride ta the top. Place this
1S

-




i cro-K-0 ahp;ratus on a._ hot water bath ( _60—65°C) so that the
concentrator tube is part1 ally {mmersed in the hot water. Adjust
the verticﬂ pasition of the apparatus and water temperature as
r:equi red to complete the concentration in § to 10 minutes. At the
proper rata of distillatiom the balls will actively chattar Eut the
chambers will not flcod. When the apparemt volume of liquid
reaches 0.5 ml, remove the K-0 apparatus and' allow it to drain for
at least 10 minutas while cooling. Remove the micro-Snyder column
and rinse 1ts Tower joint into the concantrator tube with a small
valume of methylene chloride. Adjust ﬁhe final volume tg 1.0 m!
and: stapp& the concantrator tube. '

12.3 Table II describes the remmended gas damatagraphk czlunm

material and gperating cmd'!t*lons for the 1nstrunent. Included in
thi3 table are estimated retention times that should be achieved by | E
this method. Calibrate the gas chrematographic system daily with a
Mnim of three {njecticns of calibration standards.

12.4 Inject 2-5 ul of the sample extract using the solvemt-flush
teﬁmi'que. Smaller (1.0 ul) volures can be injected 1f§autlomat‘.c
devicas are ;xp1qyed. Record the volume injected to the neares: |
0.0S ul, and the resulting peak siza, in area'uni#.:r;.

12.5 If the peak area excasds the linear range of the systam, d1lute the |

B extract and reanalyza. | |

12.5 If the peak area measurement is preventad by the presence of

1ntarferenc¢s. further cleanup s requ‘lred. '

13. Ca]culat'lons '

13.1 Detarmine the concsntration of individual ccmpounds ac:ordi.?:g £3.

(3
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the formu'la.

Concentrat'lcn, ug/1 # (A) (8) (Vt)
(vf) (VS)

-'w‘here A = Calibration factor for chromatographic system, in
nanograms mater‘lil per 'area unit. - -
8 = Peak size in injection of samle extrac", 1n area units
Vl1 = yolume cf extract 1njectad (ul)
th = Vglume of total extract (ul)
Vg = Valume of water extracted (m1) -
13.2 Report results in m‘lcrograms per 1iter without correction far
recovery data. When duplicats and spiked samples are analyzed, all
data cbtained should be renortad.

14. Accuracy and Precision

14.1 The U.S. EPA Envircnmental Monitoring and Suppert Laboratory in
Cincinnati {s in the procass of conducting an 1nter1a.50ratory
method study to determine the accuracy and prec'lﬁon of this tast
procedure. | . o

- BIBLIOGRAPHY

“Development- and App]icat‘i on of Test Pmcedures. for Spec1f1c Organic Toxic
Substancas in Wastewatasrs, Category 9-PAHs.' Regort for EPA Contract
68-03-2624 (In prenaration). |
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| TABLE I
High Performarice Liquid Chromatography of PAH's

Detection Limit (ug/1)

Campound . Retention Time (min) uy Fluorescesnca
Naphthalene " 16.17 2.5 20.0
Acenaphthylene 18.1Q 5.0 100.0
Acenaphthener 1 20.14 3.0 4.0
Fluorene S 20.89 0.5 2.0 .
Phenanthrane Co 22.32 0.25 1.2
Anthracene ' 23.78 Q.19 . 1.8
Pyrene , . . 25.94 0.10 0.05
8enza(a)anthracene . 29.26 Q.20 Q.04
Chrysene _ - 30.14 0.20 Q.5
Benzo(b)fluoranthene 32.44 1.0 0.04
Benzao(k)flyoranthene 8B.N 0.30 0.04
8enzo(a)pyrene - - 34.95 0.25 0.04
Dibenzo(a,h) anthracene : 37.06 1.0 0.08
Benzn(?hi)perylene 37.82 Q.78 Q.2

- Indena(1,2.3-cd)oyrane 39.21 0.30 0.1

HPLC conditions: Reversa phass HC-0DS $11-X 2.6 x 250 mm Perkin-Elmer
column; isccratic elution for 5 min. using 40X acatonitrile/6G% watar,

then linear gradient alutiun ts 100%-acetan{trile over 25 minutas; flow
rate is 0.5 ml/min.

Detaction 1imit 1s calculatad from the minimm detactable HPLC response
being equal to five times the background noise, assuming an equivalant

- of a2 ml final volume of the 1 liter sample extract, and assuming an
HPLC injection of 2 microlitars. ‘

\'_f':



TABLE II
Gas Chromatography of PAHs.

Ccmuound' : L Retention Time (M1n)

Naphthalene , 4.5
Acenaphthylene _ i 10.4
Acenaphthene - = - 10.8 N
Flucrene : ‘ 12.6 ' -
Phenanthrene o 15.9
Anthracene - : - .. 15,9
Fluoranthene o 19.8
Pyrene = 20.6
Benzo(a)amthracene. - 20.6
. Chrysane 2.7
. Benzo(b )fluoranthene 28.0
Benzo(k)flucranthane 28.0
. Benzo(a)pyrene . 29.4
Dibenzo(a,h)anthracane 36.2
Indeno(1,2,3-cd)pyrene 36.2
Benzo(ahi)perylene 38.6

GC canditions: Chromosord W-AW-OCMS 100/120 mesh coated with 3% QV-17,
packed in a 6' x 2 mm [D glass column, with nitrogen carrier gas at 40
ml/min flow rate. Column tamperatures was held at 1009C for 4 minutas,
~ then programmed at 89/minuyts to a final hald at 28Q9C.
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minnesota department of health

717 s.e. delaware st. minneapolis 55440
(612) 296-5221 ’

September 5, 1979

Mr. Vern Tollefsrud

Water Superintendent

City of St. Louis Park

5005 Minnetonka Boulevard

St. Louis Park, Minnesota 55416

Dear Vern:

Enclosed are the polynuclear aromatic hydrocarbon results
from the charcoal study conducted during the week of July
l6th, 1979. A decrease in concentration of various PAH
compounds is seen at the 3 ppm charcoal level and at the
- 14 ppm (average) charcoal level. Because of the erratic
"pump behavior at the higher charcoal level, I would
recommend repeating the test at 6 ppm and 12 ppm charcoal

levels to verify effective removal of PAH compounds over
time. . ' :

Sincerely yours, S ﬁ

4VGLEQL¢LH D P
William Scruton -

Research Scientist II _
Section of Health Risk Assessment

WS:jim
Enclosure

an equal opportunily employer  1.'3 + - i Sne s o



-

‘ase F£11 Out

Triplicate | . SPECIAL SAMPLE DATA SHEET = =~ . |

- o Page | of |
Collected by Varn Tel ‘-'«' P i WD Coordinator _* I 1<
Date Collected 1/l D717 Expected Compl. Da(t/e Cpi —
Report tog ” Sec —{ X | "‘”’\.Ll- Date Roc'd By Lab Pl/lr] ./‘)“I
Progran Elenent # 2. 1Y Lab. Sample # 255,025~ 7/

SPECIAL SAMPLE DESCRIPTION:

ﬁter ___'Sedi-mexlxt | —Sludge o .____F:l.sh .. Speczfy()’th”
SAMPLE NO. | FIELD NO. | SAMPLING POINT on souncn TYPE oF BOTILES RECTDw ] g::fmuo'
“eep25] 3 it 1S Send iyl ol (O R - \
550 3 e U'T) | \
oo S L b ) L v
da _ 7 N , '
0.
T.

PECIAL SAMPLE

ALYSES REQUESTED: *. H— P L Sca ~ . . COMPLETED
ehaeco al  stard etk aob 9% P v I"/ 1 AUG 271979

OTHER ANALYSES REQUESTED ALSO AND WILL BE REPORTED SEPARATELY FROM SPECTAL Sai-u¥RV¥sEs

PEGIAL INSTRUCTIONS AND COMMENTS:

ESULTS

e o OMIYL:




ensétf"xn Out

Triplicate: - SPECIAL SAMPLE DATA SHEEL
| - - Page _ of R)
. V. .TZ.{L?"C'.. rord | s J‘_:,- =

Collected by V- .~H! _ MDH Coordinator C;-)r-; ol

: o R . A )
Date Collected _\ 7i» = ’ i . Expected Compl. Dalte I o

’ ﬂ‘ } \\ !‘ y '\‘ ' v

Report to . { =2 ( R Hgd SR AN N ~ -Date Rec'd By Lab
Program Element # l, ! - _ Lab. Sample # O .Y 0 ?'t) ~CS D

SPECIAL SAMPLE DESCRIPTION:

$ Water  Sediment : Sludge Fish Other
_ - . . (Specify)

SA.HPLE NO. FIELD NO. SAMPLING POIH.T OR SQURCE mE OF BOTTLES REC'D®* L;:E:HN'O.
Gl \ ADEURERO A PR TN | Y ¢

".:-',;' F A bes s o A e Ty |

4‘.:'".4")' ‘7 - clt-. ;'-'f. :«-\5 Q N"; m -

o B SR R e

°..'".""-.' . -1 5‘-,(:.;'? Yo n.‘i.lg .‘\ ' p o ”,- T

eagm 109 dvilicin e 2 7/ ‘\

i « HPLC S T e

: N o . '

AUG 271979

"VTICAL SERVIr”.
OTHER ANALYSES REQU'ESTED ‘ALSO AND WILL BE REPORTFD SEPARATELY FROM SPECIAL SAMP.ANALYSES

UCIAL 1NSTR.CTIONS AND COMMENTS:

ULTS:



Please Fi11 Out
T Triplicate

) V'Q . 1‘.’ ':1 L} - .. .‘.
Collected by Y < '~ LY

SPECIAL SAMPLE DATA SHEET

".

* Date Collected t\ K

o BRI
Report to ST

Program Element # _

MDH Coordinator

~ Page :_?_ of =X,

YK

. -7
=1 . . Expected Compl. Date a7 ,-_/,-\__J
\\‘ A \-’.-. \1}' . v. ,,.‘. b .
i to Date Rec'd By Lab' ___ .~ " ¢ . /-
" " lab. Somple # ___S S 0,

S8PECIAL SAMPLE DESCRIPTION:

x wator

_Sludge o

-

Fish Other

Sediment —
(Specify) |
B — — : — | Tot. No.
SAMPLE NO. FIELD NO. SnlfPLI}IG POINT OR SOURCE TYPE OF BOTTLES REC'D*% EACH
- 19 XU . — . [ ' RS i ".-\'*‘t ._/‘ .
»6 '(\!“05‘ \‘ ‘\lo-' ‘e - ; " u& I
b. [ ] '- ‘ ¢ ' . . .
'. . Ly
[ =9
c. . r
%
Qe . .
1. 3
i
SPFDIAL SAPIPIE ' ‘__| ~ A4 - . . .
~ NALYSES REQUESTED: . * h-'s' Lo S0 COMPLETED

| AUG 271979

"VIICAL SERv

OTHER AJALYSES REQUESTED ALSO AND WILL BE REPORTED SEPARATELY FROM SPECTAL SAMP. ANALYSES

'PECIAL INSTRUCTIONS AND COMMENTS ¢

HESULTS:

#% List Bottles Received for Spi:cial

Sample: Anilyses: CHEY o ¢ i



. ,1. . o . . . = . S , .‘ . ."
sase F;tll Out o, _ - S .
Triplicate K spmm. SAMPLE DATA SHEET -
o | | ~ Page _l__ of _‘_.::_h
8 ThR LS S ,

Collected by U’ oA 1 s 0 S HDH COOrdinator ((\} } 1\’

Pate Collgcted V[ v — I(l . . Expected Compl. Date ¢ A h /
Reportto()'\[ \ - ”"ll-' \- DataRec'dByLab "L/(c\/(]‘&
Program Element # 21 ‘ ' - _  Lab. Sample $05 D= /O ol
SPECIAL SAMPLE DB'SCRIPTION' o . _ _

Vater . Sed:lnent . Sludge Fish °  Other
: ')(" S _ B : Specify
’ ® . Toto No.

SAMPLE NO. FIELD NO. SAHPLING POINT OR SOURCE  TYPE OF EOTTLES REG'D*®  EACH

°, o - : Y R e U AR _ : '

Bei S R ot \.,, , - | s ‘

b. - . . ST PR _ v

. l. - _" . . T \ ™ '.’.’A‘ v ’ :

c..:.p:.. \.-;‘ |.’_ /. . L-{ t“'. _...'?’- :(_\_ ‘-%";;::'" ' ::,'-‘". .,-? A .

: : . SR, U ¥ SRR

oo 12- Ve agvag

0 .. / B\, oo a (_,'_":\

Lo . y Sty “_,‘_‘ i -

Yo -.‘ . Ik' -‘-1-'- 3 -.?-.a\,\. RN S (? IXEAN \_/
PECIAL SAMPLE - - : o _ o :
i o L L h . PLETE
ALYSZES nsquzsmx H ; C_ SC‘r(hi L cqm
: AUG 271979

OTHER ANALYSES REQUESTED ALSO AND WILL BE REPORTED SEPARATELY FROM SPECTAL SAMPAMfALysES

SCIAL INSTAUCTIONS AND COMMENTS:

ULTS:

st Bottlos Received.for -Speciiil Shiplo A ssE oMLY




;-iegs‘e F111 Out
rn Triplicate

SPECIAL, SAMPLE DATA SHEET

o _ Page T of ==
Collected by Ve )y . MDH Coordinator  “AN k.
: ; r"/, POV : v e S
Date Collected AR | . Expected Compl. Date AN
- -~ L4 » .:l‘ N . . P lr - ’ .
Report to &l‘\ Dae o e et - v Date Rec'd By Lab '] // K4 ?‘7
C . T
‘Program Element # 21\ Lab. Sample # Ay Tt = [
S8PECIAL SAMPLE DESCRIPTION: |
L_vater Sediument  ___ Sludge Fish Other
' - Specify) '
(SAMPLE R0. | FIELD NO. | SAMPLING POINT OR SOURCE | TYPE OF BOTTLES REC'D*®| EACH
a.fl.' ,.'1 IS‘ L\‘ R L L;,Q
b, | Lonei o Ve € fubN
o).‘ .‘. ". l K ‘1 l'-_"? "'. . .
e , . . N TN EE e "
. [ds _ B - _ .
Qe
f. )
SPECIAL SAMPLE \
NALYSES REQUESTED: * }[ ( L C < - i { COMPLETED
" | AUG 271979

“Tieap SR

‘O‘I’HER ANALYSES REQUESTED ALSO AND WILL BE REPORTED SEPARATELY FROM SPECYAL SAMP.ANALYSES

iPECIAL IN STI!UCTIOIIS AND COMMENTS:

wESULTS: .

" ist Bottles Received for Siatinl Sample:hnidynes CHY, &7




&asc i'i.u Qut | BN

, Triplicate . SPECIAL SAMPLE DATA SHEET _

- S \ S Page of" o

. [ ™Y . | ‘ " e - . -
coftoctea by VO el [t 1oy MDH Coordinator _/} P77~
Date Collected “/ I A=-20 : . Expected Compl. Date _/5-4) .. |
Report to R UL S e HGA, ; Date Rec'd By lLab 'l/-{»' 20
Program _Element_# 2’ 5 : ‘ lab. Sample # 45 " /I -= |

. . . . . . . . "" . ""'. ’ ":‘
SPECIAL SAMPLE DESCRIPTION: | | | |
- & Vater Sediment ~  _ Sludge Fish' __ Other

' ' : (Specify) .

e : ) - Tot. No.
SAMPIE NO. | FIELD NO. | SAMPLING POINT OR SOURCE | TYPE OF BOTTLES REC'D*# | EACH
-1 . TN St Ly ." ‘a = .' N [N .
sy |\ Juera s UGS i ey EZ2IN
Oy C? S u b g KN | |

Y B B L= 9/ g

a@otl 9 ISR VIV 1]

. 1 I RNOW Uq{‘,.- =RV E — 1 ]

r. . ” , ) : : .

PECIAL SAMPLI . . _ _ — . GOMPTETCD

WLSES BRI YU LG ey AUG 271979
| " vHeAL SERW

OTHER ANALYSES REQUESTED ALSO AND WILL BE REPORTED SEPARATELY FROM SPECTAL SAMP.ANALYSES

PEGIAL INSiRUCTIONS AND COMMENTS:

ULTS:

List B'ottl.es. ,Req_'eivcd, for l.‘xj)'"'-.'c-i:_nl Sanple- Anird xkea‘.gﬁqi,-.. A S U T YN VATV



2019
L ronm e

S5ley”

Ccn;centratzon of Selecteg P.AH. CO‘R]'. sunds (ng/1)

)1 oo8 M

SSliq

g m’m

S

77 wl"

|

S5 -Jf“

Rewl'h ..

e, S —— e

<t | ==~ | ==~ SAME

12, <2 2 <22 <222 7200 ~ LZL

i i

- - ‘ )
3ithesyl . 29, s9, bs— | G.s— 3.6 MSo = d.e- |
i

Grmmens | cwn | <o | <¥%e |T<lc | <RE oo | Z 80
| sic, 1o 27, | <o | <i.o (9bo-rm00 =| & 10 |

.Lenzashrere

Turing ' HEXY PR Bl AEE] ®k FEX — 3
1,38 7-tetrahydro- 3

Stc w1980

.'.. ':—. mzanihracene L8, - R ~= = e = — | _7] :
e mn '- <25, | === |[=== === [-== sAve |
;_ D) f:yrc“é L2 < QL <A,2 | <2 | £, SAME - ' i
f.ii-Zensmrorentirene | <40 | Lo | <lo | <o | <io | 5.-<Lxg |
Limes ) "\‘ rene ! | |
SoTnione <(ce i <l <[« <[l.o s4me S

ot ——

zo2 %2 fluoranthaona ! ;
cinz (3w flw :'a'."""'cﬂ
S 03) flyusranthnens . : !
S-sheaylenenirere Llhe | <le <o | <0 | <o © 4ME
2,2=5,5-Citenzan~ ' <
frzztena <l.0 e [Klo [<Llo |<lco - .o

-' c.'. T.‘_‘_"‘:l, f-:tz '-t~: i;:.:f.":lt-‘: oL 7/.. ./T,. Acezanbilona and 3izionyl po ionter eco-eluta.

= et nmi iyl e :.-....: o Ta2 I22L wWo3 calzulatel! as Azezsriitheae.

IO S driy coeesstald. Toe 2k was caleanlated a3 Duonantircse.

sSvLoiwrd.



11 0vAre

ST R

9q,entratio Jf Selected P.A.H.

o lee =

'5‘5"‘10 s>z

nrl“

Comh.pmds ('155{3- :7‘/&9

s-Lch( z' 55'0‘13

<6

<l

<é,

<61,

Fil JJ

€
A

l/',wp.l“\

X reatl

2/1c%¥%

\J’d‘i

7l
SToe P e PA;.
SSCTIY S"‘c(‘f

<67,

.
— . —

e

<l.o

<l.o

<l o

Ll.o

<l.e

<1LO

<l¢C"

I-Mothvlnazhthalene <67, i <_97' ! -
eeetirens i (26 | (3ce. 1Je., | 2nee. | (svo, | apse, (qe. | (9%,
o = = Y+ | £ & 3se. | &+ | ~ £ | £ &~ | 33C, | i,
‘.'..‘.'-"‘:.:c::‘ d . <%0 - <8'0 ‘ <YL -
T.snznsnrene - Usr., -3%';& . 3co, LSc. l(LC- ‘ 1%, 2| O. =1lC, ' <YL,
;_',c Ve % | kR | e K XK A KK + K ok Ve
;_".,2_.55;7-:e::-ahyd:o- . - | E
_Z—"—Tf_ar; mo - —. - - |
R 91, e | 39, 3¢, | 29 L9l | 7. 1 is
Di-lmaantarocene | <SR <52, | <52, | <52, | <sa, | <sa, | «sy i~~—T1 - -
Sirviors |22 | <25 | <35 | Lis | o | <25 b | —m— o= —
Fois foy pyrens <22 |ein e | L2 | <22 <22 |22 | L2 0 <o,
Soiioianzmneranthrene | <SS | <Us, <rs, | <ko l <tst | <uss | <us <le i <ic |
rnezs {22 ovrene :

<l(c o<l.-c'

Lle

Ll.o

<lo

<l:o

T:-;I--r_ _anapyrens i
1,2-5,8-Dibenzan- . 2 T ' =3

222050 <33 | <38 | <38 | <o | <38 | <37 | <39 | <38 | <3s.

I TERAPEES QR AL 2 S - S S +21l23 oa 1/_:../79. Acezthtlhonz anid Dizheayl mo loalsT ss-aluts.
2oni - L co -cl'.n::.i. o2 rozoikk wvas calsuiztal as Agczarutiene. :
ce.mTiz o2l Trrone oo-eluted. Tia peak wos caleuwlotcd as Puonantarcae.
. 2 ~de & s
- ond W



‘2;: B
N f’“
COMPOuY

72ilé

/o5 nM

Dofres

V,mf’“

SSTtNS §3ST7

A/o lr‘eurmuor
Cencentration of S-lcctsd P.A. H.

300 2/1¢

Compounds u,g}l

Do - 3ovhan

ss~16D 5?/0{ "“?

-athvlinochthalene <G <67, <61, CU‘(, <7, —-
Zonzchthene < ING, ST, LGEE eyce. | 3q00. -
i2tony | = % 2 |k “ & ® % i
Ei:race*e l ? —
2rnznthrene & €lC G O, I‘b(‘c lEeoc. | : :
wine fHEE | Ak |k K| FRE |exE |
.2.5;7;:etrahyc:o- | | é'
*_ ~r s L
Lunrene z - —
Lisrantihoens A - Ry, 9. 33, 32, I -
T.’_-’ wranthracene <s7, <S2, <s2, <52, <<2, l j
Lownane < 2s Ly, | L1, L 2= <-2-57 i ! _
£.03 £y pyrane L2 <. <2 <Lz <L 22 ! ' _—
.. -Benznhenanthirene | LSS < /IS, <(S, <!(sy <(s. '
<zus (23 wvrena - | l !- —_
....... Vaem <t{.0 <6 <l.e <lo <(.0 ; o
snzd Zin, ) ::r"lene: ! E —_
mxs (%) Slusr the'c' | g -
- I flucr:tt"_"e ! .———
[}
B

P h - +
3y flveorznthene

<li¢c

<l.e

<l.o

<lo

<le

< 379,

<38,

< 3¢,

£33,

< .3Y%.

T eolirn end data syston iastalied om 7/26/79.
' -1 co--eluted.

T w vt e b )

N 2ishzmn
‘e e le s o renimeewat'E St 2o aay

'-~-'.‘:.:.*.:.;:,‘,- r2 zrnl Pyrizs cc-zluted.

=—cc.owd not ip stacniz=d.

Acernankthkene ond “:lpc.en}'l no lonser co-elute.
Tee pozk wes calculatcsd as Acenaphthene.
Tivz peak was calculated us Phenanthuene.



g
N ¥ _ e gentratzonq‘?t;' Selected P.A. H. Com;..mnds (ng/l)

C ' _ /I"‘D)"-"‘ /" VS n.m 5:00h
cerzocnid STy SIS ssmie 2

S.ro N M
1‘1‘/1..3+

‘Z-M2ihrlznochthalene ' <L 07, <(1, <67,
' IS
t -

Y159, avre, | UKo,

~nonarhihene

;”.:i".':‘.'l‘.‘.j’: l *~ % F~ = ~ &
' i

, (e, ,
s, Weo, | lgee, | iNze, d ;
Pom 3 K ok | Kk | ok !
- |
i
. f
Clusronthane D, | q<L, 3¥0. 115, l

[}
S eT.omszanetieacon | <53, L5, £.572,

e Vesdesose caia mwioall

——

ireenams T L A=, < .15, < LS,

_’ s fIN ouyrone ' < L. l < .2 1 L2 <22 ' | .
: lo-Saznunhenanthrens <z 1S l <L I'ss . IS, <h O ' !

~zns (&5 nvrena | ‘ : -
‘."-:‘::"I_'.".-.‘::: . <i.e L I.C <l <i, ¢ i : )
srzs /=503 nerriens | | |r .
“:ros 7%) flucrahthens | ! E i
K ~ ¢ flugranthana l l . N
s Th Slusmanthena | . ! ! .
_C._-;.Z:er.;.°1;:r.c;-;'rene Lo <lL.& | Llo < { e Do |
o SoRsensaas £ 39 | &39. £ 35, <l.o %

s
# znazhihene erd Bip

——=zuzound net in stenéaré.

ystexm stal..cd on 7/26/79. Aceraphithere and Biphenyl ro long~r co-elute.-
henyl c.o-eluued. Tre peak was calculated as Acenaphthene.
E3ii.cnanzirene enéd Fyrere co-eluted. The peak was calculated as Prenanthrene.

- R e



\\ \ 90 ®
g’?orzANDUM

INTER-OFFICE

OM

Dick Koppy ' | DATE _July 10, 1979

Vern Tollefsrud

"BJECT

Pilot Study - Carbon Tfeatment of Well Water Deep Well #15

On July 11, 1979, a meeting was held at the St. Louis Park City Hall.

In attendance were Dick Koppy, Director of Public Works; Vern Tollefsrud,
Water Superintendent; Bill Scruggins, Minnesota Health Department;

Larry Briemhurst, Serco Labs and Darrel Thingvold of Serco.

The testing should begin on Monday,eJuly 16, 1979. There will be two
separate runs at different settings for the addition of the powdered carbon.

‘The M.H.D. will take about 20 to 25 samples. <

Serco lLaboratories will take about 7-10 samples plus P.H. “and S.S. and
temperature samples.

Some of these samples will be split samples. There will be two runs conducted.
The first run will be with a projected 5 P.P.M, of carbon added to 1,000 G.P.M,
of water. Sampling will be as follows:

First_Run -« 5 P,P.M,

1. Raw water at Pump llead
2, Raw water effluent after filters _ '
3. Six hour intervals for 48 hours of water effluent
4, Six hour intervals for 48 hours of suspended solids - carbon
5. Six hour intervals for 48 hours of temperature and P.H.
6, Backwash sample - composite of several cells.
7. Record pressure differentials in filter banks
second Run -- 25 P,.P,M.
1. Raw water at Pump Head
2. Raw water effluent after filters
3, Six hour interval for 48 hours of water effluent
4. Six hour intervals for 48 hours of suspended solids - carbon .
5. Six hour intervals for 48 hours of temperature and P.H.
6. Backwash sample - composite of several cells.
7. Record pressure differentials in filter banks.

Al effluent ‘to be run into storm sewer system.
Turn around time for reading of samples about one week
Sample size to be 4 litre
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If a third run is necessary to fine tune the application of carbon slurry,
the same sampling t1mes would be used,

A post testing meeting will be held at City Hall to review the results of this
testing and further testing, using new carbon concentrations, may be conducted

Carbon Costs - $0.42 per pound
.Samp]es Serco - $100.00 per sample - approximate
Deep Well #15 - Pumping 1,000 G.P.M. ‘

Coordination of sampling and runs will be by Vern Tollefsrud

_ jme
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CARBON TREATMENT PROCEDURES

Initial test run to be at least six days.

Set up equipment series 44 W & T slurry feeder

slufry pump) - slurry mixer - flush lines - etc.
slurry tank)

Start with initial dosage of § P.P.M.

Recommended by Dr. Russ Frazier S.B.H. - may need more or less P.A.C.

| Take samp]e after sand filter is completely purged.

First sample about two hours into run

Take samples on set times - State Board of Health

Samples to be taken at well head and after filtering.
Bill Scrugging S.B.H. to do samples and timing of samples to be taken

Decrease or increase dosage to reach desired results.

P.A.C. added or decreased as needed to bring P.A.H. into acceptable limits.

bl g st T T



Record pressure differentials on sand filters.

To be sure that’ filters are operat1ng at peak eff1c1ency and as to how fast '
P. A C. builds up on the filters.

Backwash When differential reaches #4 - #6 or the maximum time of 10 days.

A1l affluent sha]]'bé pumped to waste until given permission by the
Health Department to place plant back into operation.

It may require us to have more than one test run of two days or more.



. o INTER-OFFICE MEMO

L . SERCO LABORATORIES. -
) To:  St. Louis Park File B ' Date: July s, 1979
From: LHB 2aﬂﬂ7  | - |
Re: Activated Carbon Pilot Plant Project to Remove PNA Compounds

Daryle Thingvold and I met with Dick Koppy and Vern Tollesfrud of St. Louis Park, and
Bill Scrutin of the Minnesota Department of Health at St. Louis Park concerning this
project. We reviewed the proposed pilot plant project and the test procedures as re- -
commended by SERCO. Some changes were made in the proposed test procedure in order to
keep costs down and to get by with the amount of powdered activated carbon the C1ty
has on hand (975 pounds). :

At this time it was decided to make two test runs at concentration§ of 5 parts per
million powdered activated carbon and 25 parts per million powdered activated carbon.’
Each test run would last for two days. This requires a total of 720 pounds of activated
carbon. : : :

The following is the revised test procedures:

1. Before the start of the test program, backwash the filters and collect a sample
- of the raw water and filtered water. .

2. Begin the test run of 5 parts per million powdered activated carbon and continue
for two days. Sample the raw water two times per day (the sample collected in
item 1 above counts for one of these samples), and sample the filtered water
-every six hours. This is equivalent to four raw water samples and eight filtered
samples per two -day test run. Collect the samples for PNA analyses in specially
prepared bottles. Also collect®the samples with the same frequency and at the
same locations in general plastic bottles to be analyzed for pH and temperature.
Some of the raw water samples will also be analyzed for suspended solids. The
Minnesota Department of Health will provide all the necessary sampling containers
"for the PNA analyses. : .

SERCO will provide the necessary PNA bottles for the following split samples:
1 raw water sample per run; 1 filtered water sample each day, or two per TUun;
1 composite backwash sample for one of the runs.only.

3. Vern Tollesfrud will add a sampling tap on the filter influent line downstream
from the point where the carbon is injected. Samples will be collected in a
plastic container at six hour intervals, to correspond with the above sampling.
These samples will be analyzed for suspended solids, temperature and pH. An.
attempt will be made to correlate these suspended sol1ds results with the carbon .

feed. . e

4. Records will be kept of head loss through the filters at frequent intervals during

' each test run. Other rccords will be maintained for the amount of carbon used to
mix up the slurry, amount of water used, the feed rate, etc. Additional records
.will be kept of temperature, pH flow rates, etc.. -
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After two days the 5 parts per million feed rate will be discontinued, the filters
will be backwashed, and the feed pump readjusted to feed at a rate of 25 parts per
million. The next test run will begin immediately with the same sampling fre-
quencies, etc. as above.

The following total numbers of samples will be collected by Vern Tollesfrud and/or
the State Health Department: :

Minnesota Department of Health Samples

Raw water - 8 samples
. Filtered effluent - 16 samples
Backwash _ - 2 samples
Total ' : o= 27 samples

SERCO Split Samples for PNA analyses:

Raw water - - 2 samples
Filtered effluent - © 4 samples
Backwash - 1 sample

Total T = 7 samples

SERCO Samples for Suspended Solids Analyses

Raw water 2/day x 4 days = 8 samples
Filtered samples 4/day x 4 days ~ = 16 samples
Prefiltered samples 4/day x 4 days =_16 samples
Total general samples 40

In summary SERCO will provide a total of 40 general bottles and 7 PNA bottles, and
the Minnesota Department of Health will provide 27 PNA bottles

General comments: R
Vern Tollesfrud of St. Louis Park will be the project coordinator. It is planned
to begin the project next Wednesday, July 11. Daryle will keep in contact with
Vern and Bill Scrutin to coordinate SERCO's efforts. :

The composite sample of the backwash will be collected by taking equal portions

of the sample every minute or two during one of the backwash c¢ycles from one of

the cells, once during each test concentration run. The sample will be filtered
and the carbon will be extracted for PNA analyses. '

After the results from the two test runs are available, SERCO, the City and the
Minnesota Department of Health will again meet to discuss the results. At this
time a decision will be made whether_to conduct a third test run. A final report
will be prepared after this meeting. No discision was made who would prepare the -
report, but Dick Koppy implied he would like to do so, possibly with the advise

of SERCO and the Health Department. :

Daryle
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Based upon a meeting at our office, the following recommendations are

for the initial carbon treatment testing:

Three predetermined levels of carbon concentrations should be used.

Each concentration can be run over 2 days for a 6 day continuous period.

Sample raw and filtered water every four hours' for a total of 12 raw

and filtered water samples. Analyze samples for PNA, temperature and pH.

SERCO can analyze one split raw water and 2 split filtered water samples

_(one/déy) for each run. Total number of samples analyzed by SERCO would

be 3 raw water and 6 filtered water.
Sample every four hours downstream of the carbon injéction point. Mea-
sure suspended solids, temperature and pH. Record head loss in the

filter at least every four hours for each carbon concentration.

Record pumping rates.

Backwash~ap #4 - #6 differential and at the end of each of the three,

2 day runs. Backwash prior to starting the initial run.

Collecf a composite sample of the backwash for each of the runs. Filter
the water and extract the carbon for PNA compounds. '

Run a statistical analysis of the data to determine the effect of carbon .

concentrations on PNA removal.

Possibly, initiate further testings using new carbon concentrations, etc.





